Hypertension is considered one of the most prominent public health issues faced by the world today. It affects approximately 1 in 4 adults,^[@B1]^ and current trends suggest that the number of adults diagnosed with high blood pressure (BP) is increasing.^[@B2]^ High BP is a major risk factor for death and disability related to coronary heart disease, heart attacks, strokes, kidney disease, and vascular complications.^[@B1]^ In addition, high systolic BP has been linked with decreased cognitive performance, memory loss, and the loss of healthy brain tissue.^[@B3],[@B4]^ Conversely, reducing BP in hypertensive individuals has been found to significantly reduce the risk of death and disability and is therefore a critically important factor in long-term health and wellness.^[@B4]--[@B7]^

There is considerable evidence to suggest that high BP is linked to persistent stress and the ways in which people cope.^[@B8]--[@B12]^ Behavioral interventions that reduce stress and sympathetic arousal have been shown to be effective nonpharmacological treatments for hypertension; such treatments have been associated with clinically significant and sustainable BP reductions as well as lowered health-care costs.^[@B13]--[@B18]^

Interventions utilizing HeartMath self-regulation techniques and heart rhythm coherence monitoring technology to reduce stress and increase physiological stability and efficiency have been shown in a number of previous studies to significantly improve key markers of health and wellness, such as immune function,^[@B19]^ autonomic nervous system (ANS) function and balance,^[@B20],[@B21]^ reductions in stress hormones,^[@B22]^ and reductions in both systolic and diastolic BP. For example, in a population of correctional officers with high work-place stress, reductions in total cholesterol, glucose, and both systolic and diastolic BP, as well as significant reductions in overall stress, anger, fatigue, and hostility, were found, which resulted in projected savings in annual health-care costs of \$1179 US per employee.^[@B23]^ Another workplace study of employees with clinical diagnoses of hypertension showed significant reductions in BP and a wide range of stress measures.^[@B24]^ Reduced healthcare utilization and costs were also found in a study of pastors who used the coherence monitoring device (emWave) to support learning of the stress self-regulation tools. In addition to a number of significant improvements in stress and well-being measures, the group receiving the HeartMath training showed an overall decrease in health-care costs of 3.8% (resulting in an annual cost savings of \$585 US per participant); the control group had a 9% increase in health-care costs. The largest reduction in costs was related to reductions in medication for treating hyper-tension.^[@B25]^ The studies briefly described above focused on long-term BP reductions; however, potential reductions of BP that may be directly associated with use of the techniques and the coherent state have not been previously investigated. This study was therefore undertaken to determine if immediate reductions in BP were associated with positive emotions and the coherent state. The research team believed that such a study would help inform a physiologically based theory of why positive emotions and the coherent state can lead to long-term reductions in BP and healthcare costs.

Our theoretical framework is grounded in the existence of a dynamic communication network between the cognitive, emotional, and physiological systems wherein the physiological state of coherence is reflected in increased harmony and a global order, viewed as a distinctive mode of function. Both positive and negative emotions are deeply rooted under our physiological processes that are related to fluidity and strain (stress) of the life process.^[@B26],[@B27]^ Many of the difficult situations and challenges that one faces that can result in stressful feelings such as anger, irritation, anxiety, etc, have been linked to increased risk of heart attacks, hypertension, and cardiovascular disease.^[@B28]^ On the other hand, positive emotions are associated with increased efficacy and stability in cardiovascular functioning.^[@B26],[@B29],[@B30]^ Thus, techniques that allow patients to self-regulate emotions and induce a state of coherence may provide a novel nonpharmacological approach that can help control acute BP increases and hypertension.

The Institute of HeartMath (IHM) introduced the term physiological coherence to describe the degree of order, harmony, and stability in the various rhythmic activities within living systems over any given time period.^[@B20]^ This harmonious order signifies a more coherent system whose efficient or optimal function is directly related to the ease and flow in life processes. By contrast, an erratic, discordant pattern of activity denotes an incoherent system whose function reflects stress and inefficient utilization of energy in life processes.^[@B20],[@B26]^,^[@B27],[@B31]^ In our experience in working with patients, we have also observed that positive emotions as opposed to negative emotions such as anxiety and anger are indeed reflected in heart rhythm patterns that are more coherent.

Physiological correlates of this coherence mode include a shift in autonomic balance toward increased parasympathetic activity, increased heart-brain synchronization, increased vascular resonance, and entrainment between diverse physiological oscillatory systems.^[@B26]^

Based on the understanding of the physiological interactions between heart, brain, and emotional physiology, IHM has developed series of techniques to provide a systematic process that enables people to shift into a more coherent state and increase their ability to better self-regulate stress and improve performance.^[@B32]--[@B34]^ Most of these techniques include the intentional generation of a heartfelt positive emotional state combined with a shift in attentional focus to the area of the heart (where many people subjectively experience positive emotions). This shift in feeling allows the coherence mode to emerge naturally and helps to reinforce the inherent associations between physiological coherence and positive feelings. The coherent state indeed appears to be associated with the patient\'s subjective feeling of positive emotions. We have found that although the breathing rhythm can be used to induce a more coherent state, for some patients, the induction of a positive feeling was the key to their success in both shifting to a more coherent state and sustaining it for longer periods. These changes in rhythmic patterns are independent of heart rate (HR); that is, one can have a coherent or incoherent pattern at higher or lower HRs. Thus, it is the pattern of the rhythm (the ordering of changes in rate over time) rather than the rate (at any point in time) that is most directly related to emotional dynamics and physiological harmony.

The techniques used in the study draw on HeartMath\'s interventions that have been shown to be effective in reducing BP in individuals with hypertension. The objective of this training was to teach patients the ability to shift into a more coherent state in stressful situations in order to reduce acute BP increases.^[@B24]^ Learning self-regulation skills can be facilitated with the use of heart rhythm coherence feedback monitors that display heart rhythm in real time and determine the level of heart rhythm coherence achieved. Heart-rate variability (HRV) coherence feedback has been shown to significantly improve outcomes in a number of clinical populations such as patients with posttraumatic stress disorder,^[@B35]--[@B37]^ depression,^[@B38],[@B39]^ asthma,^[@B40]--[@B43]^ congestive heart failure,^[@B44],[@B45]^ hypertension,^[@B24]^ anxiety,^[@B33]^ fibromyalgia,^[@B46]^ and insomnia.^[@B47]^

The device used in this study was the emWave Personal Stress Reliever (PSR) ([Figure 1](#F1){ref-type="fig"}), which helps patients acquire the self-regulation skills for reducing emotional stress by displaying their level of heart rhythm coherence in real time as they practice the techniques. The device uses either a fingertip or ear lobe sensor to detect the pulse wave. The device records the HR on a beat-to-beat basis (the interbeat interval). As patients practice the techniques, they can readily see and experience the changes in their heart rhythm patterns, which generally become smoother and more sine wave-like as they feel appreciation and other positive emotions. The real-time physiological feedback also essentially takes the guesswork out of the process of self-inducing a positive emotional state, resulting in greater consistency and effectiveness in practicing emotional shifts.

![The emWave Personal Stress Reliever.](gahmj.2012.1.2.011.g001){#F1}

METHODS
=======

The sample investigated in this study was selected at random from the cardiac center registry at the Prince Sultan Cardiac Center in Hufuf, Saudi Arabia, for potential inclusion in the study. The inclusion criteria for hypertension were a systolic BP of greater than 140 or a diastolic BP of greater than 90. Sixty-two patients were recruited to participate in the study. Prior to the experiment, the examiner explained to the patients the aim of the study and the procedures they would be asked to participate in.

This population of confirmed hypertension patients was then randomly divided into 3 groups. Group 1 (n = 30) was currently taking hypertensive medication as prescribed by their physicians, was taught the self-regulation technique called Quick Coherence (QC),^[@B34]^ and practiced with the emWave PSR device (HeartMath LLC, Boulder Creek, California). Group 2 (n = 12) was not yet taking any medication to control hypertension and was given the same training and emWave practice. Group 3 (n = 20) was taking medication as prescribed and was asked to use a method of relaxation that was familiar to them.

The sex ratio was almost 50:50: 32 males vs 30 females. The age range of participants was between 24 and 85 years (mean age 55), and body mass index (BMI) ranged from 20 to 51 with a mean of 33 kg/m^[@B2]^. Most of the participants were nonsmokers, and the number of diabetic patients was approximately equal among the 3 groups.

Patients were instructed to sit on a chair and rest for 10 minutes after which their BP, HR, and oxygen saturation (SpO~2)~ were measured. During the data collection procedure, the patient was asked to stay calm and rest the mind and body from any emotional concerns. Once the baseline data had been collected, the participants in groups 1 and 2 were reconnected to an emWave device and asked to use the steps of the QC technique to activate a positive feeling and increase their heart rhythm coherence levels as reflected in the emWave device. The technique has 3 basic steps: first, patients focus attention in the area of the heart; second, patients focus attention to the center of the chest and pretend they are breathing through this area; third, patients intentionally activate a positive feeling, such as appreciation or care for someone or some place. The emphasis is put on actually experiencing the positive feeling. The emWave PSR device has an indicator light that shows the current level of coherence as either red (low coherence), blue (medium coherence), or green (high coherence). The indicator changes from red to blue or green as patients successfully increase their coherence level. While rhythmic breathing exercises can help lower HR and have a calming effect, shifting attitudes and emotions neutralize and counter the effects of stress by actively adding to the process a positive feeling such as appreciation, care, or compassion.

After the patients had practiced using the QC technique for a 5-minute period, their BP, HR, and SpO~2~ were again measured in same manner. For group 3, relaxation plus medication, the same data collection procedures were followed, with the exception that patients in this group were asked to sit quietly and to practice using a familiar method of relaxing for a 5-minute period.

We observed that only focusing on rhythmic breathing was difficult for some patients to maintain for more than about 1 minute. However, when these individuals were able to intentionally invoke a positive emotional state, they were usually able to maintain a more coherent state for greater periods of time. When patients in groups 1 and 2 were having difficulty achieving the coherence state, the examiner encouraged them to try to forget about the hospital environment and to imagine themselves gathered with their families in a natural setting (eg, at a farm or in a park) and experience how that felt. In some cases, patients were also asked to recite Islamic prayers aloud. They were then asked to stop their tongue movements and focus only on the abstract meaning of the words and how they felt in their hearts (the Imam Ghazali method for contemplation) until they reached a state of transcendence wherein they felt connected to a higher power beyond themselves. When they were able to evoke a positive feeling, participants were typically able to shift into a more coherence state much easier.

Statistical Analysis and Results
--------------------------------

Baseline characteristics for the 3 groups are presented in [Table 1](#T1){ref-type="table"}. A chi-square test was first used to compare the baseline characteristic of the 3 groups on gender, smoking status (nonsmoker, ex-smoker, and smoker), and diabetic status. The gender balance between the 3 groups did not significantly differ (χ^[@B2]^ = 0.07, *P* = .97). Smoking status also did not differ significantly between the groups (χ^[@B2]^ = 2.747, *P* = .601), nor did the ratio of diabetics (χ^[@B2]^ = 0.523, *P* = .770).

###### 

Baseline Characteristics of the Three Groups

                    Group 1 (N = 30)   Group 2 (N = 12)   Group 3 (N = 20)
  ----------------- ------------------ ------------------ ------------------
  Age, years (SD)   54.8 (11.91)       51.0 (16.30)       50.5 (9.44)
  Gender, % male    53                 50                 50
                                                          
  Smoking status                                          
  Nonsmoker, %      80                 67                 75
  Ex-smoker, %      3                  17                 5
  Smoker, %         17                 17                 20
                                                          
  Diabetic, %       50                 50                 60

A single-factor analysis of variance comparison was used to test baseline differences for participants age, systolic and diastolic BP, mean arterial pressure (MAP, systolic + \[2 × diastolic\]/3), HR, and SpO~2~. There were no significant differences in the ages of the participants in the 3 groups (F = 0.906, *P* = .410) or BP measure, as shown in [Table 2](#T2){ref-type="table"}.

###### 

Baseline Comparisons of Three Groups\' Outcome Measures

                 Systolic BP (mm Hg)   Diastolic BP (mm Hg)   MAP (mm Hg)   Heart Rate (BPM)   SpO~2~ %
  -------------- --------------------- ---------------------- ------------- ------------------ ----------
  Mean           156.90                87.67                  111.26        79.30              98.00
  SEM            4.07                  3.00                   2.87          2.93               0.35
  Lower 95% CI   148.56                81.53                  105.39        73.31              97.29
  Upper 95% CI   165.24                93.81                  117.14        85.29              98.71

  Group 2 (N = 12)                                     
  ------------------ -------- ------- -------- ------- -------
  Mean               142.50   81.42   101.78   78.67   98.67
  SEM                5.60     3.77    4.08     5.71    0.51
  Lower 95% CI       130.18   73.11   92.79    66.09   97.54
  Upper 95% CI       154.82   89.73   110.76   91.24   99.79

  Group 3 (N = 20)                                      
  ------------------ -------- -------- -------- ------- -------
  Mean               153.20   93.65    113.50   80.10   98.60
  SEM                4.33     3.30     3.07     2.68    0.28
  Lower 95% CI       144.14   86.74    107.07   74.49   98.00
  Upper 95% CI       162.26   100.56   119.93   85.71   99.20

  Between-groups ANOVA                                     
  ---------------------- -------- -------- -------- ------ ------
  Mean Sq                881.39   576.29   550.79   8.24   2.99
  F                      2.07     2.45     2.56     0.03   1.06
  *P* \<                 NS       NS       NS       NS     NS

Abbreviations: ANOVA, analysis of variance; BP, blood pressure; BPM, beats per minute; CI, confidence interval; MAP, mean arterial pressure; NS, not significant; SEM, standard error of the mean; Sq, square.

A 1-way between-groups analysis of covariance was conducted to compare the effectiveness of 3 different interventions on reducing the participant BP ([Table 3](#T3){ref-type="table"}). The independent variable (grouping factor) was intervention type (group 1, coherence training plus currently taking hypertensive medication; group 2, coherence training alone; and group 3, relaxation plus currently taking hypertensive medication). The dependent variables consisted of systolic and diastolic BP, MAP, HR, and SpO~2~ taken after the intervention was completed. Participants\' preintervention measurements of systolicand diastolic BP, MAP, HR, and SpO~2~ were used as the covariates. Bonferroni adjustment for between-groups pairwise comparisons are presented in [Table 4](#T4){ref-type="table"}.

###### 

Results of the Between-groups Analysis of Covariance

  Post-study Between-groups Results                                     
  ----------------------------------- -------- ------- -------- ------- -------
  Mean                                137.75   82.35   101.01   78.43   98.84
  SEM                                 2.12     1.12    1.14     1.27    0.22
  Lower 95% CI                        133.51   80.11   98.74    75.90   98.40
  Upper 95% CI                        141.98   84.59   103.29   80.97   99.28

  Group 2 (N = 12)                                     
  ------------------ -------- ------- -------- ------- -------
  Mean               132.49   82.22   99.72    77.44   98.55
  SEM                3.34     1.80    1.82     2.00    0.33
  Lower 95% CI       125.80   78.61   96.07    73.43   97.88
  Upper 95% CI       139.18   85.83   103.37   81.45   99.21

  Group 3 (N = 20)                                     
  ------------------ -------- ------- -------- ------- -------
  Mean               144.00   86.35   105.70   78.14   98.58
  SEM                2.52     1.40    1.38     1.55    0.26
  Lower 95% CI       138.95   83.55   102.94   75.03   98.06
  Upper 95% CI       149.05   89.14   108.47   81.25   99.09

  Between-groups ANCOVA                                      
  ----------------------- -------- -------- -------- ------- -------
  Mean Sq                 516.41   104.07   172.45   4.19    0.53
  F                       4.06     2.78     4.61     0.09    0.40
  *P* \<                  .05      NS       .05      NS      NS
  Eta Sq                  0.125    0.087    0.139    0.003   0.014

Abbreviations: ANCOVA, analysis of covariance; BP, blood pressure; BPM, beats per minute; CI, confidence interval; MAP, mean arterial pressure; NS, not significant; SEM, standard error of the mean; Sq, square.

###### 

Preintervention-to-postintervention Mean Differences[^a^](#TF4-1){ref-type="table-fn"}

  Mean Difference                               
  ----------------- ------ ------ ------ ------ ------
  Mean              5.26   0.13   1.29   0.99   0.29
  SEM               4.01   2.12   2.16   2.37   0.40
  *P* \<            NS     NS     NS     NS     NS

  Group 1 vs Group 3                                     
  -------------------- -------- -------- -------- ------ ------
  Mean                 --6.25   --4.00   --4.69   0.29   0.26
  SEM                  3.29     1.79     1.78     2.00   0.34
  *P* \<               NS       NS       .05      NS     NS

  Group 2 vs Group 3                                        
  -------------------- --------- -------- -------- -------- --------
  Mean                 --11.51   --4.13   --5.98   --0.70   --0.03
  SEM                  4.19      2.32     2.32     2.54     0.42
  *P* \<               .05       NS       .05      NS       NS

Bonferroni adjustment for multiple comparisons.

Group 1, intervention + current medication. Group 2, intervention only.

Group 3, relaxation + current medication.

Abbreviations: BP, blood pressure; BPM, beats per minute; MAP, mean arterial pressure; NS, not significant; SEM, standard error of the mean.

Preliminary checks were conducted, and no violation of the assumptions of homogeneity of regression slopes was found. As shown in [Table 3](#T3){ref-type="table"}, after adjusting for preintervention scores, there was a significant difference between intervention groups on postintervention systolic BP (F = 4.06, *P* \> .05), a solid medium effect (partial eta squared = .125). As shown in [Table 4](#T4){ref-type="table"}, the pairwise comparisons show a between-group difference; postintervention in systolic BP for group 2 (coherence training alone), which was significantly lower than that of group 3 (relaxation plus current medication) (*P* \< .05). There was also a significant difference between groups on postintervention MAP (F = 4.61 *P* \> .05), partial eta squared = .139, indicating a strong effect with group 1 (coherence training plus current medication) having significantly lower MAP than group 3 (relaxation plus medication), (*P* \< .05). Postintervention MAP was also significantly lower in group 2 (coherence training alone) than group 3 (relaxation plus current medication), (*P* \< .05). No significant between-group differences were found for diastolic BP, HR, or SpO~2~. The preintervention-to-postintervention changes in systolic, diastolic, and MAP are illustrated in [Figure 2](#F2){ref-type="fig"}.

![Preintervention-to-post intervention changes in systolic, diastolic, and mean arterial blood pressure (BP).\
Abbreviation: MAP, mean arterial pressure.](gahmj.2012.1.2.011.g002){#F2}

DISCUSSION
==========

This study was designed to evaluate a short-term BP reduction strategy in confirmed hypertensive patients who were briefly taught how to intentionally shift to and maintain a more coherent state by self-generating a heart-focused positive emotional state, facilitated via the handheld emWave device.

The results showed that use of the QC technique was associated with significant short-term reductions in BP and that patients could quickly learn and use the technique to shift into a more coherent state. We also found that using the emWave device was a highly effective method to facilitate to the patient\'s ability to make the shift, as it provided an objective measure of their success in achieving coherence.

Patient levels of emotional stress are clearly an important and modifiable risk factor for acute and chronic adverse cardiovascular disorders. Even though there are only a few well-controlled studies of stress-reduction in the management of patients with or at risk for cardiovascular disease, ample evidence exists for a strong and consistent association of acute and chronic psychological stress with cardiovascular risk factors such as hypertension and insulin resistance and with outcomes such as ischemia, arrhythmia, and pump failure.^[@B28]^ There is no doubt that stressful situations can cause BP to spike temporarily, but there is no widespread agreement yet that a consistent pattern of these stress-related transient BP increases can cause long-term high BP. In other words, can all those short-term stress-related BP spikes add up to changing an internal BP set-point and cause high BP in the long term?

Physiological set-point models have a long history in medicine and were expanded to include emotional experience, perception, and behavior by Karl Pribram in the late 1960s.^[@B48]^ Simply put, in Pribram\'s model, a memory or stable pattern of activity is formed and maintained in the neural architecture of the brain as we gain experience both in internal self-regulation and in interacting with the external environment. These stable patterns are updated and modified as we encounter new experiences and learn how a certain action usually leads to a specific result. All ongoing or current sensory input to the brain from both the internal and external sensory systems is compared to these stable patterns. These stable patterns create a set of "expectancies" against which breathing, eating, drinking, sleeping, alertness and sexual and other behaviors are evaluated.

Pribram also suggested that physiological control systems work in the same way and that neural circuits at the brain stem level regulate the patterns or set-points to which physiological parameters such as BP or respiration rate are compared. Importantly, he also showed that there are significant interactions between the neural systems that contain the set-points that regulate emotion and behavior and the systems that regulate physiological systems. The degree of match or mismatch between current inputs and the set-point then regulates and controls the level of activity (arousal) in the descending branches of the autonomic system.

Monitoring the alterations in the rates, rhythms, and patterns of afferent traffic is a key function of the cortical and emotional systems in the brain. Pribram was well aware of the influence of afferent input from the heart and other organ systems in determining the set-points, or what becomes the familiar pattern, as far back as 1969, when he wrote

> *Visceral feedback constitutes, by the nature of its receptor anatomy and diffuse afferent organization, a major source of input to this biasing mechanism; it is an input which can do much to determine set-point. In addition, cardiovascular and autonomic events are repetitiously redundant in the history of the organism. They vary recurrently, leading to stable habituations; this is in contrast to external changes which vary from occasion to occasion. Habituation to visceral and autonomic activity makes up, therefore, a large share...of the stable base-line from which the organism\'s reactions can take off.*^[@B48](p322)^

These set-points establish a background against which BP, hormonal balance, and all regularly recurring behaviors are initiated and maintained. For example, when we sense a mismatch between our actual HR and the habituated HR, we generate a feeling (eg, excitement or anxiety if HR is accelerated). The specific feeling experienced may reflect the nature of the mismatch. Importantly, a mismatch may be registered not only due to changes in HR but also due to changes in the pattern of the afferent traffic.

Although input originating from many different bodily organs and systems is involved in the processes that ultimately determine emotional experience, it has become clear that the heart plays a particularly important role. The heart is the primary and most consistent source of dynamic rhythmic patterns in the body. Furthermore, the afferent networks connecting the heart and cardiovascular system with the brain are far more extensive than the afferent systems associated with other major organs.

Additionally, the heart is particularly sensitive and responsive to changes in a number of other psychophysiological systems. For example, heart rhythm patterns are continually and rapidly modulated by changes in the activity of either branch of the ANS, and the heart\'s extensive intrinsic network of sensory neurons also enables it to detect and respond to variations in hormonal rhythms and patterns.^[@B49]^ In addition to functioning as a sophisticated information processing and encoding center,^[@B50]^ the heart is also an endocrine gland that produces and secretes hormones and neurotransmitters.^[@B51]--[@B55]^ Thus with each beat, the heart not only pumps blood but also continually transmits dynamic patterns of neurological, hormonal, pressure, and electromagnetic information to the brain and throughout the body.^[@B26]^

The repeating rhythmic patterns generated by the heart, whether they are ordered or disordered, become familiar to the brain. At the brain-stem level, these patterns are compared to set-points that control BP, affect respiration rate, and control the flow of activity in the descending branches of the ANS. From there, these signals cascade up to a number of subcortical centers---such as the thalamus, hypothalamus, and amygdala---that are involved in the processing of emotion.

Recent findings confirm that there is indeed a set-point for mean long-term BP that is regulated by the nervous system rather than the generally accepted model that the renal output curve determines the set-point for long-term arterial BP regulation. Osborn has provided compelling arguments for a central nervous system--based set-point for long-term arterial BP^[@B56]^ and in recent articles by Zanuto et al,^[@B57],[@B58]^ it was shown that when all of the cardiovascular receptors (baro-, chemo-, and cardiopulmonary) are deinnervated, sustained hypertension results. Zanuto has also provided evidence that nucleus tractus solitarius acts as a compactor and controls the set-point for mean atrial BP, which is consistent with Pribram\'s model. In addition to physiological causes, they also point out that hypertension can be caused by a set-point shift due to influences for higher-level pathways, such as behavioral activities and autonomic responses to stress and emotional situations. It is our perspective that if set-points that are maintained in the higher levels of the brain are not reset, medications such as beta-blockers that target downstream pathways may result in other physiological systems being activated in order to maintain BP at the set-point.

If it is possible to shift the set-point around which multiple physiological systems attempt to regulate mean BP upward, it should also be possible to shift the set-point downward. We hypothesize that a resetting of set-point in the neural architecture can be accomplished through a constant pattern of activating a positive emotional state and shifting into a more coherent state, which in turn decreases BP. As previous studies have shown, practice of heart-focused emotional self-regulation techniques has resulted in systemic reductions in BP and shown to be an effective treatment approach to reducing hypertension.^[@B23],[@B24]^ Therefore, this study was intended to determine if use of the techniques and the coherent state in particular could be associated with significant short-term reductions in BP. This was of interest to us because coherence training offers a novel nonpharmacological modality that could be used to control hypertension and improve self-regulation of stress.

In addition to the behavioral and physiological perspectives described above, the association of heart focus and positive emotions with the coherent state was particularly attractive to us due to the highly regarded beliefs and traditional knowledge that exists in our Islamic culture, especially in Sufism. It is worthy of mention that the strongly held view that the heart holds the secrets and mysteries that link the body with the mind and soul are also present in many of the ancient wisdoms and world\'s cultures such as Judaism\'s Yesod, Christian and Buddhist mysticism, and Indian (Prana) and Chinese healing systems.^[@B59]^ Given the central role of the heart in creating coherence and positive emotions, it is not surprising that one of the strongest common threads uniting the views of diverse cultures and religious and spiritual traditions throughout human history has been the universal regard for the human heart as the source of love, wisdom, intuition, and positive emotions. Sadly, the ability to incorporate such strong views and beliefs held by many of our patients into the treatment process to facilitate the healing process is missing in most modern medicine approaches.

The exploration of new paradigms for the prevention and treatment of heart diseases (eg, hypertension) based on the new perspectives of the wider role of the heart or what many call the spiritual heart or intuitive heart in healing, spirituality, has been extensively discussed in numerous presentations during 3 successive international "Heart: The King of Organs" conferences organized by Al Abdulgader in Saudi Arabia, which have attracted luminaries in this area from around the world.

A new generation of scientists like McCraty and colleagues at IHM are taking seriously the perspective that the heart is more than a pump that sustains life.^[@B26],[@B27]^,^[@B48]^,^[@B60]--[@B66]^ It is my perspective that there is much to be gained by scientific inquiries that connect modern medicine with traditional and spiritual ideas about the heart, and this study with hypertensive patients is one part of an ongoing effort to explore this vision and adopt new clinical approaches. It is possible to capitalize on the mysteries of the heart that connect cognitive, emotional, and physiological processes in the treatment of patients with a wide range of health challenges such as hypertension.

CONCLUSIONS
===========

The results of this study suggest that self-regulation techniques that incorporate the intentional generation of positive emotions and increased psychophysiological coherence are an effective approach to lowering acute BP. The coherent state can be facilitated and easily measured in clinical settings with the emWave heart rhythm coherence monitoring device. Outcomes were achieved within a relatively brief timeframe among a diverse patient population. We also found that paced breathing was difficult for some patients to maintain for more than about 1 minute. However, when these individuals were able to intentionally invoke a positive emotional state, they were typically able to maintain a more coherent state for greater periods of time. Clearly, positive emotions can shift the heart\'s pattern of activity into a more coherent mode that results in increased physiological efficiency, greater emotional stability, and reduced BP among hyper-tensive patients.

We hypothesize that a consistent pattern of short-term BP reduction in combination with emotional shifts can result in the lowering of an internal set-point of BP, which would explain previous studies that have associated use of the self-regulation techniques with systemic reductions in BP. Self-regulation and heart rhythm coherence training offer a novel nonpharmaco-logical modality that is culturally appropriate and could be used to control hypertension and improve self-regulation of stress. This approach to reducing BP should be considered a simple and effective to approach that can easily be taught to patients. The techniques should be especially useful when hypertensive patients are experiencing stressful emotions or reactions to stressors.

Further studies should examine if large-scale implementation of such heart-based coherence techniques could have a significant impact on reducing risk of mortality and morbidity in hypertensive patients. Such implementations could contribute important findings that have the potential to improve the quality of human life globally.
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